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(54) DEVICE FOR SCREENING A TOUCH-SENSITIVE MAGNETOCARDIOGRAPH UNIT

(67)  The invention relates to the field of technical
means which protect highly sensitive measuring equip-
ment from the effects of high-frequency external noises
and can be used for shielding the magnetocartographic
systems operating in unshielded rooms.

The device has an electromagnetic shield that con-
sists of the lower part - shield for shielding the detectors
and upper part - shielding cover for shielding the pre-
amplification electronic units, which is tightly fitted over
the lower part. The shield lower part is performed on the
supporting frame, which consists of two tandem coaxial
cylinders without bottoms, and multilayer woven radar
absorbent material on the graphite basis is fastened to
its external surface; bottom of the shield frame is closed

by one layer of the woven radar absorbent material. The
shielding cover is performed on the frame as a plastic
cylinder covered by the cylinder upper plane, and with a
multilayer woven radar absorbent material fastened to
its external surface, and bars of copper foil on the bottom
edge to provide electrical contact between the lower and
upper parts of the electromagnetic shield, and an opening
that allows supply of cables to the pre-amplification elec-
tronic units is made in the lateral surface of the upper
part of the electromagnetic shield.

The device is inexpensive and removes excessive
noises produced by the shields.
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Description

[0001] The invention relates to the field of technical
means which protect highly sensitive measuring equip-
ment from the effects of high-frequency external noise
and can be used for shielding the magnetocardiographic
systems operating in unshielded rooms.

[0002] Superconductive quantum interference detec-
tors characterized by record-high sensitivity up to 10-32
J/Hz within wide band (0 to tens of GHz) are usually used
as sensors in magnetocardiographs, while useful mag-
netic signal from the measured object is concentrated in
a narrow low-frequency band (0.1-100 Hz). In the pres-
ence of interference from radio stations, mobile commu-
nication, electrostatic discharges and numerous other
sources of electromagnetic radiation, stable functioning
of sensor detectors which are part of the sensor unit can
be troubled. The level of interference at which normal
working capacity of the sensor unit still maintains, shall
not exceed the value of the magnetic component - about
0.1 nT. Such low own barrier-proof value of supercon-
ducting quantum interference detectors requires addi-
tional passive shielding.

[0003] Materials of high electrical conductivity (Cu, Al,
etc.) are used for construction of electromagnetic shields.
When the external magnetic field changes, the induction
fluxes covering the shielded volume appear within the
screen walls. Magnetic field of those fluxes is directed
opposite the external disturbed field and compensates it
partially. However, application of high-conductive mate-
rials is significantly limited as far as increase of conduc-
tivity causes increase of noise current (Nyquist's noise)
of the shield, which is perceived by a sensitive sensor as
an external noise, while too low level (value) of the meas-
ured signals causes the need of control of all possible
noise sources.

[0004] There are various ways to remove the impact
of noises. The most radical way is shielding of a relatively
large volume (room) and, thus, distancing of the shield
walls far from the magnetic field sensors. Up to date,
passive electromagnetic shields in the form of entirely
shielded rooms (which can cost several times more than
the magnetocardiographs themselves) are widely used
to ensure efficiency of magnetocardiographic systems.
[0005] The need to use shielded room for biomagnetic
research is formulated in the US Patent 5,152,288; Ap-
paratus and method for measuring weak, location-de-
pendent and time-dependent magnetic fields, Hoening
E., Reichenberger H., Schneider S., GO1R 35/00, GO1R
33/035, October 6, 1992.

[0006] This patentis taken as a prototype. Sensor unit
along with the other electronic units of magnetometer
and patient positioning system are surrounded in the pro-
totype device by an electromagnetic shield constructed
of high-conductive materials.

[0007] Structural elements of such shield should be
sufficiently distanced from the sensors in order to limit
the noise effect of the shield itself, and therefore the
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whole room, in which weak magnetic fields are meas-
ured, is shielded. The shielded room is an expensive con-
struction, and only the largest scientific centers can afford
it.

[0008] The invention is based on the task of creating
the shielding device for the sensor unit of magnetocar-
diograph that would remove the excessive noises made
by the shields, and that would be inexpensive.

[0009] The task in view is addressed as follows: ac-
cording to the invention, electromagnetic shield of the
shielding device for sensor unit of magnetocardiograph
consists of alower part - shield for shielding the detectors,
and upper part - shielding cover for shielding the pre-
amplification electronic units that is tightly fitted over the
lower part; the shield lower part is performed on the sup-
porting frame consisting of two tandem coaxial cylinders
without bottoms, and a multilayer woven radar absorbent
material on graphite basis is fastened to its external sur-
face; bottom of the shield frame is covered by one layer
of the woven radar absorbent material, the shielding cov-
er on the frame is made as a plastic cylinder which is
closed by the upper plane of the cylinder, and a multilayer
woven radar absorbent material on graphite basis is fas-
tened to its outer surface, and bars of copper foil are fixed
to its bottom edge to provide electrical contact between
the lower and upper parts of the electromagnetic shield.
An opening which allows supply of cables to pre-ampli-
fication electronic units is made in the lateral surface of
the upper part of electromagnetic shield.

[0010] Design of electromagnetic shield with multilayer
woven radar absorbent materials based on graphite fib-
ers, elements of which can be located in close proximity
to the magneto-sensitive sensors, weaken the noise cur-
rents in the shield walls and, thus, remove excessive
noise introduced to the shielded volume by the shield.
[0011] Use of only the sensor unit of magnetocardio-
graph in the prototype instead of the shielded rooms sig-
nificantly reduces the cost of the construction.

[0012] The invention is explained by a drawing, which
shows the shielding device for the sensor unit of magne-
tocardiograph.

[0013] The device includes an electromagnetic shield,
consisting of a lower part (1) - shield for shielding the
detectors, and the upper part (2) - shielding cover for
shielding the pre-amplification electronic units, which is
tightly fitted over the lower part (1). The shield lower part
(1) is performed on the supporting frame (3), which con-
sists of two tandem coaxial cylinders made of plastic with
no bottom, and with a multilayer woven radar absorbent
material on graphite basis (4) fastened to its external sur-
face, and bottom of the shield frame is closed with one
layer of woven radar absorbent material (5). The shield
upper part (2) is performed on the frame (6) as a plastic
cylinder closed by the upper plane and with a multilayer
woven radar absorbent material (4) fastened to its exter-
nal surface, and bars of copper foil (7) on the bottom
edge to provide electrical contact between the lower (1)
and upper (2) part of the electromagnetic shield. An open-
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ing (8) that allows supply of cables to pre-amplification
electronic units is made in the lateral surface of the upper

part (2).

[0014] Electromagnetic shield operates as follows.

[0015] Electromagnetic wave that is incident on the %
shield is partially reflected from the shield surface. As
efficiency of reflection is proportional to conductivity of

the shield material, insufficient reflection efficiency is
compensated by increase of absorption of electromag-
netic wave by increasing the thickness of the shield walls, 70
and increase of shielding efficiency due to multiple inter-

nal reflection (and absorption) of waves from differently
directed woven graphite fibers. At the same time rela-
tively low conductivity of graphite and crossing poles be-
tween single fibers of the graphite fabric weaken the 15
noise currents in the screen walls and, thus, remove ex-
cessive noise introduced by the screen itself to the shield-

ed volume. Bars (7) of copper foil provide electrical con-

tact between the lower (1) and upper (2) part of the elec-
tromagnetic shield, forming no closed circuit of high con- 20
ductivity.

Claims
25
1. Shielding device for the sensor unit of magnetocar-
diograph that contains electromagnetic shield, char-
acterized in that the electromagnetic shield con-
sists of the lower part - shield for shielding the de-
tectors and upper part - shielding cover for shielding 30
the pre-amplification electronic units, which is tightly
fitted over the lower part; the shield lower part is per-
formed on the supporting frame, which consists of
two tandem coaxial cylinders without bottoms, and
a multilayer woven radar absorbent material on the 35
graphite basis is fastened to its external surface; the
frame bottom is closed by one layer of the woven
radar absorbent material, the shielding cover is per-
formed on the frame as a plastic cylinder covered by
the cylinder upper plane, and with a multilayerwoven 40
radar absorbent material on the graphite basis fas-
tened to its external surface, and bars of copper foil
on the bottom edge to provide electrical contact be-
tween the lower and upper part of the electromag-
netic shield, and an opening that allows supply of 45
cables to the pre-amplification electronic units is
made in the lateral surface of the upper part of the
electromagnetic shield.
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